Volumetric assessment of ulcerated ruptured coronary plaques: A study with three-dimensional intravascular ultrasound in vivo  by von Birgelen, Clemens et al.
JACC March 19,2003 ABSTRACTS - Vascular Disease, Hypertension, and Prevention 25 1A 
1080-122 Inflammation Is Not Associated With Coronary 
Microvascular Dysfunction in Women With Chest Pain 
Oscar C. Marrowin, Kevin E. Kip, Paul M. Ridker. Carl J. Pepine, Tjendimin Tjandrawan, 
Sheryl F. Kelsey, Sunil Mankad, William J. Rogers, C. Noel Bairey Mew, George Sopko. 
Barry L. Sharaf. Steven E. Reis, University of Pittsburgh, Pittsburgh, PA 
Background. Coronary microvascular dysfunction is prevalent in women with chest pain 
in the absence of obstructive coronary artery disease (CAD). Microvascular dysfunction 
is manifested by attenuated coronary flow reserve (CFR). lnflammatlon is associated 
with atherosclerosis and cardiovascular risk and may play a role in the mechanism of 
coronary microvascular dysfunction. Methods. Ninety-four women with chest pain in the 
absence of CAD underwent catheterization-based assessment of CFR and measure- 
ment of levels of inflammatory markers in the NHLBI Women’s &hernia Syndrome Eval- 
uation (WISE) study.Results. CFR did not correlate with levels of C-reactive 
protein(hsCRP) (r,=-0.07.P=0.53), mterleukins(lL)B (r,=-O.lZ,P=0.31) and -18 
(r,=0.14.P=0.23), tumor necrosis factor(TNF)-a (r,=-0.09.P=0.43), and transforming 
growth factor(TGF)-pl (r,=O.OZ,P=0.84). Median inflammatory marker levels did not dif- 
fer between the 57 women with abnormal (CFRc2.5) and 37 women with normal coro- 
nary microvascular function (hsCRP:0.32 vs. 0.25mg/dl,P=0.80; IL-6:2.89 vs. 2.39pgl 
ml,P=0.83; IL-18:218 vs. 227pg/ml,P=0.59; TNFcc2.7 vs. 2.4pg/ml,P=0.43; TGF-P1:9928 
vs. 12436pg/ml,P=0.76). Multivariable models demonstrated no evidence of an associa- 
tion between inflammatory markers and CFR. Conclusions. Inflammatory markers are 
not associated with coronary microvascular dysfunction in women with chest pain in the 
absence of obstructive CAD. These results suggest that inflammation does not play a 
pathophysiologic role in coronary microvascular dysfunction in women. 
1080-l 23 Association Between Angioscopically Determined 
Parameters of Atherosclerosis and Classical Risk 
Factors of Myocardial Infarction 
Yasunori Ueda Atsushl Hirayama, Yuzuru Takano, Sei Komatsu, Yasuharu Takeda, 
Kszuhisa Kodama, Osaka Police Hospital, Osaka, Japan 
Background: Angloscopically detectable yellow plaques are supposed to be vulnerable 
and cause acute myocardial infarction (Ml). Therefore, we investigated the influence of 
hyperlipidemia and previous MI on the angloscopically determined parameters of athero- 
sclerosis. 
Methods: Angioscopic observation of coronary artery was performed in 289 patients with 
whemic heart diseases. Color of plaques was graded as 0 (white), 1 (slight yellow), 2 
(yellow), or 3 (intensive yellow). Angioscopaally. atherosclerosis was assessed by num- 
ber of yellow plaques (N) and maximum (MC) and sum (SC) of color grade of the 
observed yellow plaques in an artery. Those parameters were compared between 
patients with and without hyperlipidemia or previous Ml. 
Results: In patients without prewous MI, atherosclerosis evaluated by N (1.8+/-l .5 vs 
O.l+/-0.4; p=O.O09), MC (1 .O+/-0.8 vs 0.3+/-0.8; p=O.O4), and SC (1.2+/-l .7 vs 0.2+/-0.4; 
p=O.O8) were more advanced in patients with hyperlipidemia than in those without. How- 
ever. in the patients wth previous MI, hyperllpidemia did not have influence on N, MC, or 
SC anymore. 
Conclusions: Hyperlipldemla is a risk factor of yellow plaque formation in the patients 
without previous Ml. However, once reached the stage developing MI. yellow plaque for- 
mation is similarly advanced I” patients wth and wthout hyperlipidemia. 
1080-l 24 Volumetric Assessment of Ulcerated Ruptured 
Coronary Plaques: A Study With Three-Dimensional 
Intravascular Ultrasound In Vivo 
Clemens van Biroelen. Mario Gbssl, Gary S. Mintz, Dirk B&e, Holger Eggebrecht. 
Dietrich Baumgart, TIII Neumann, Javid Arjumand. Christoph Naber, Raimund Erbel, 
Essen University, Essen, Germany, Cardiovascular Research Foundation, New York, NY 
Background: Rupture of a fibrous cap of a vulnerable plaque may result in plaque micro- 
embolization and ulceration. 
Methods: Ulcerated ruptured plaques of 29 patients with unstable angina or myocarci~al 
infarction were studied with intravascular ultrasound (IVUS). A three-dimensional (3D) 
system provided volumetric data and deeper insights Into plaque architecture (see Fig- 
ure. small arrowhead = ulcer). Computer-assrsted boundary detection of lumen, external 
elastic membrane (EEM), estimated pm-rupture plaque&media (P&M), and plaque cavity 
(CY) volumes was performed. 
Results: Plaques were located in proximal (n=l8) or medlal coronary segments (n=ll). 
The volume of the ulcerated cavity was 9.1-tlO.7 mm3 and correlated well with r&mated 
pm-rupture P&M volume and EEM volume (r=0.80 and 0.87; both PcO.OOl), but not wh 
the degree of lumen narrcwng. Plaque cavity volume was found to be larger in proximal 
segments (12.3i12.6 mm3 vs. 4.Oi2.2 mm3, P=O.O4). Rupture sites were more often 
located in the proximal or distal shoulders than in central plaque segments (40%, 47%, 
and 13%; P=O.ol). 
Conclusions: The cavity of ulcerated ruptured 
proximal coronary segments and in segments t 
Plaque rupture in a proximal coronary segment 
mal thrombotic vessel occlusion may threaten a 
embolize a larger amount of lipid ‘“gruel” from th 
coronary plaques is particularly large in 
with large plaque and vessel dimensions. 
is particularly dangerous because proxi- 
large region of the myocardium and also 
e core of the atheroma. 
1080-l 25 Elevated Plasma Levels of Oxidized Low-Density 
Lipoprotein Relate to Coronary Artery Calcification in 
Patients With Acute Myocardial Infarction 
Takahiko Naruko. Makiko Ueda, Ryushi Komatsu, Masato Otsuka. Yuji Sakanoue, Akira 
Itoh. Hajime Yamashita, Shoichi Ehara, Masahiko Ohsawa, Yoshihiro Ikura, Kazuo 
Haze, Osaka City General Hospital, Osaka, Japan, Osaka City University Graduate 
School of Medicine, Osaka, Japan 
Background: Recently, we developed a new and highly sensitive method to measure oxi- 
dized low density lipoprotein (ox-LDL) in circulating plasma, and with the use of this 
method, we have demonstrated that plasma levels of ox-LDL relate directly to the ssver- 
IQ’ of acute coronary syndromes (Ehara S et al. Circulation 103. 1955.1960,2001). Coro- 
nary artery calcification IS considered to be associated wth worse cardiovascular 
prognoses. However, roles of calcification in coronary plaque instabllity remain unclear in 
patlents with AMI. The present study was designed to investigate the correlation between 
the plasma ox-LDL levels and coronary artery calcification evaluated by electron beam 
computed tomography in patients with AMI and SAP. Methods: Plasma ox-LDL levels 
were measured in 63 patients with AMI at admission (within 24 hours after the onset of 
symptoms), and 75 patients with SAP. Coronary calcium score (CCS) of a related artery 
with the culprit lesion was quantified by Agatston scoring system. Based on CCS 
Uata,the AMI and SAP patients were f&her divided into two groups: high CCS group 
(more than loo), and lower CCS group (less than 100). Results: There was no significant 
difference in CCS between AMI patients and SAP patlents. In contrast, plasma levels of 
ox-LDL In AMI patients were significantly higher (P<O.OOOl) than in SAP patients 
(AMI:1.57+ 1.22, SAP:0.74+ 0.43 ngi$g LDL protein, mean* SD). Moreover, in AMI 
patients, plasma levels of ox-LDL were significantly higher in high CCS group than in 
lower CCS group (high CCS group: 1.97+1.40, lower plasma CCS group: 1.21+ 0.94 ngi 
5 pg LDL protein, mean* SD, PcO.05). In SAP patients, however, there was no signifi- 
cant difference between high CCS group and lower CCS group. Conclusions : These 
results suggest a link between increased plasma levels of ox-LDL and coronary artery 
calcification in AMI patients. These observations also suggest that in AMI patients, 
severe injuries of advanced calcified plaques may cause a release of intraplaque ox-LDL 
Into the blood stream,which could contnbute to an increase in the ox-LDL levels In the 
blood. 
